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Appendix B

RF Test Data for BT (BLE) (Conducted Measurement)

Product Name: 3rd Gen Waterproof Diving Case

Trade Mark: swetieax
Test Model: Pro 3rd Gen-Pro Waterproof Diving Case

Environmental Conditions

Temperature: 24.6°C
Relative Humidity: 52.4%
ATM Pressure: 100.0 kPa
Test Engineer: Emiya lin
Supervised by: Simba Haung
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1 Duty Cycle

1.1 Test Result

BLE 1M 2402 78.47 1.05 2.04
BLE 1M 2440 78.89 1.03 2.08
BLE 1M 2480 78.6 1.05 2.04
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1.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

Spectrum "5‘
Ref Level 20.00 dBm Offset 2.76 dB @ RBW 1 MHz
& Att 30 dB @ SWT 100 ms & VYBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -11.84 dBm)|
210.00 ps|
10idBm m2[1] -18.56 dBm|
0 dB _ _ _ _ 350.00 ps|
m i l m 1
-60 dBm
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Trc X-value Y-value | _Function Function Result |
M1 1 210.0 ps -11.84 dBm
M2 1 350.0 ps -18.56 dBm
M3 1 840.0 ps -20.11 dBm

Il

BLE 1M 2440MHz

Spectrum |

(=]

Ref Level 20.00 dBm
& Att
SGL

30 dB @ SWT

Offset 2.80 dB
100 ms

¢

RBW 1 MHz
YBW 3 MHz

@ 1Pk Clrw

10 dem

M1[1]

A dBm

M2[1]

-11.34 dBm|
250.00 ps|
-4.67 dBm|
400.00 ps|

I |

-60 dBm

Ll M

il il i

l||l L] T

-70 dBm

CF 2.44 GHz

10001 pts

10.0 ms/

Marker
Type | Ref | Tre |

X-value

Y-value |

Function

Function Result |

M1 1

250.0 ps

-11.34 dBm

M2 1

400.0 ps

-4.67 dBm

M3 1

580.0 ps

-15.98 dBm

Il
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BLE 1M 2480MHz
Spectrum | "5"
Ref Level 20.00 dBm Offset 2.81 dB @ RBW 1 MHz
| Att 30 dB @ SWT 100 ms @ ¥BW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -11.23 dBm|
360.00 ps|
10 dBm M2[1] -20.15 dBm|
0 dBm 500.00 ps|
l||I LU I LA [T i T T LK
-60 dBm
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value Y-value | _Function Function Result |
M1 1 360.0 ps -11.23 dBm
M2 1 500.0 ps -20.15 dBm
M3 1 990.0 ps -16.38 dBm
1 J CHRNNERED wa
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2 Maximum Conducted Output Power

2.1 Test Result

BLE 1M 2402 -2.14 30 Pass
BLE 1M 2440 -2.04 30 Pass
BLE 1M 2480 -1.97 30 Pass
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2.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

Spectrum

(=]

Ref Level 20.00 dBm Offset 2.76 dB @ RBW 3 MHz

|& Att 30de  SWT 1.3 ps @ VBW 10 MHz Mode asuto FFT
SGL Count 100/100

@ 1Pk Max

M1[1]

10 dem

-2.14 dBm
2.402501900 GHz|

0dBm M1

-10 dBm

-20 dBm

-3RdBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts

Span 10.0 MHz

j J

BLE 1M 2440MHz

Spectrum |

(=]

Ref Level 20.00 dBm Offset 2.80 dB @ RBW 3 MHz

|& Att 30de  SWT 1.3ps @ VBW 10 MHz Mode asuto FFT
SGL Count 100/100

@ 1Pk Max

M1[1]

10 dem

-2.04 dBm
2.440353000 GHz|

0dBm r1

-10 dBm

-20 dBm

-3 dBrm

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.44 GHz 10001 pts

Span 10.0 MHz

j J
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BLE 1M 2480MHz

Spectrum | ué:l
Ref Level 20.00 dBm Offset 2.1 dB @ RBW 3 MHz

|& Att 30de  SWT 1.3ps @ VBW 10 MHz Mode asuto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -1.97 dBm)|

2.480117000 GHz
10 dem

0dBm M

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.48 GHz 10001 pts Span 10.0 MHz

1 ) CIANENND e
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3 -6dB Bandwidth

3.1 Test Result

Mode Frequency (MHz) -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
BLE 1M 2402 0.528 0.5 Pass
BLE 1M 2440 0.607 0.5 Pass
BLE 1M 2480 0.554 0.5 Pass
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3.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | ué:l

Ref Level 20.00 dBm Offset 2.76 dB @ RBW 100 kHz

| Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

M1[1] ~2.20 dBm
2.402058590 GHz

m2[1] -8.22 dBm

M1 2.401783000 GHz
M:f_u/__../'—\_\\,_ﬂ’;‘\

-10 dBm ¥

10dem

0dem

-20 dBm

20 gor

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc X-value | Y-value | _Function Function Result |
M1 1 2.40205859 GHz -2.20 dBm
M2 1 2.,401783 GHz -8.22 dBm
M3 1 2.,402311 GHz -8.21 dBm

j J

BLE 1M 2440MHz

Spectrum | ué:l

Ref Level 20.00 dBm Offset 2.80 dB @ RBW 100 kHz

|& Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

M1[1] -2.13 dBm
2.440059790 GHz

m2[1] -8.13 dBm

M1 2.439762000 GHz

M2 M3

10dem

0dem

-10 dBm

-20 dBm

|90 By

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M1 1 2.44005979 GHz -2.13 dBm
M2 1 2.439762 GHz -8.13 dBm
M3 1 2.44037 GHz -8.14 dBm

j J
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BLE 1M 2480MHz

Spectrum | uél

Ref Level 20.00 dBm Offset 2.81 dB @ RBW 100 kHz

|& Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

M1[1] -2.05 dBm
2.480061590 GHz|
mM2[1] -8.04 dBm)|
Il 2.479785000 GHz|
0dem
13 /’"\J—_, M3
L~ "_\_{_\
-10 dBm P

10dem

-20 dBm

30 dpr—

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc X-value | Y-value | _Function Function Result |
M1 1 2.48006159 GHz -2.05 dBm
M2 1 2.479785 GHz -8.04 dBm
M3 1 2.48034 GHz -8.05 dBm

1 ) O —
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4 Maximum Power Spectral Density Level

41 Test Result

BLE 1M 2402 -10.53 <8 Pass
BLE 1M 2440 -9.9 <8 Pass
BLE 1M 2480 -9.8 <8 Pass
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4.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | ué:l
Ref Level 20.00 dBm Offset 2.76dB @ RBW 3 kHz

|& Att 30de  SWT 632.3ps @ VBW 10kHz Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -10.53 dBm|
2.402058550 GHz
10 dem

0 dem

M1
-10 dBm ¥

-20 dem i f i ah

NP A P (LY AT L LT Y

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1001 pts

Span 792.0 kHz

1 ) CT L)

BLE 1M 2440MHz

Spectrum | ué:l

Ref Level 20.00 dBm Offset 2.80dB @ RBW 3 kHz

lo Att 30d8  SWT 632.1ps @ VBW 10kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -9.90 dBm)|
2.440060030 GHz
10 dBm
0 dBm
M1
-10 dBm f"\
-20 dBm )\/W’Ll fﬂ]}\ /F' W o \uvwvﬁb\
5 " JL.nm A I A}U\ M /“W\ MMW\H
| IJ“U“I»\JW T T ! 1 |
-40 dBm
50 dBm
-60 dBm
-70 dBm
CF 2.44 GHz 1001 pts Span 910.5 kHz
e —
i ] CIREIEIEI g
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BLE 1M 2480MHz

Spectrum | ué:l

Ref Level 20.00 dBm Offset 2.81dB @ RBW 3 kHz

|& Att 30dB  SWT 632.1ps @ YBW 10 kHz Mode &uto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -9.80 dBm)|
2.480060600 GHz|
10 dBm

0 dem

-10 dBm

\%:’;;AMWN“M \W\ ﬂ T w\m\ /A [\Mw

iy vh\r(uv 9 T ] o

-50 dBm

-60 dBrm

-70 dBm

CF 2.48 GHz 1001 pts Span 831.0 kHz

1 ) CIANENND e
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5 Band Edge

5.1 Test Result

BLE 1M 2402 -40.29 -20 Pass
BLE 1M 2480 -41.54 -20 Pass
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5.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectrum

(=]

Ref Level 20.00 dBm Offset 2.76 dB

SGL Count 100/100

@ RBW 100 kHz

|& Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dem

M1[1]

-2.21dBm
2.40205590 GHz|

0 dem

-10 dBm

-20 dBm

-30 dBm /
-40 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1001 pts

Span 8.0 MHz

Il

BLE 1M 2402MHz Emission

Spectrum |

(=]

SGL Count 100/100

Ref Level 20.00 dBm Offset 2.76 dB
|& Att 30de SWT 113.8 ps

RBW 100 kHz

¥BW 300 kHz  Mode Auto FFT

@ 1Pk Max

M1[1]

10 dem

0dBm

M2[1]

-2.13 dBm)|
2.40205000 GHz
-44.41 dBm)|
2.4000000616Hz

-10 dBrm

-20 dem

D1 -22.215 dBm

-30 dBm

-40 dBm

-50 dBm

H o Wittty ol st daatinlb ol bdal i d g hdped 4t s
apH " i i Gl v J

Sl ‘PA.M i
o~

Mj i M3
ot Dt MHLVM

-70 dBm

Start 2.306 GHz

1001 pts

Stop 2.406 GHz

Marker
Type | Ref | Tre | X-value

Y-value |

Function

Function Result |

M1 1 2.40205 GHz
M2 2.4 GHz
M3 1 2.39 GHz
M4 1 2,3861 GHz

-

-2.13 dBm
-44.41 dBm
-58.22 dBm
-42.51 dBm
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BLE 1M 2480MHz Ref

Spectrum

(=]

|& Att

Ref Level 20.00 dBm
30 de
SGL Count 100/100

SWT

Offset 2.81 dB

@ RBW 100 kHz
18.9 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M1[1]

-2.05 dBm
2.48006390 GHz|

0 dem

11

-10 dBm

-

-20 dBm

\

-30 dBm

-40 dBm

50 ! \f

-60 dBrm

-70 dBm

CF 2.48 GHz

1001 pts

Span 8.0 MHz

Il

BLE 1M 2480MHz Emission

Spectrum | uél
Ref Level 20.00 dBm Offset 2.81 dB @ RBW 100 kHz
| Att 30dB  SWT 113.8 ps @ VYBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -2.06 dBm)|
10 dBm 2.48005000 GHz|
mM2[1] -48.42 dBm)|
0 dih 2.48350000 GHz
-10(dBm
—D1 -22.049 dBm
14
|
M3
mMW"l’Jl H‘lj\ummrm.nm\ ,«)\AJ\A Lottt biansgs o bl ik sl sty iy YL W ST
-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M1 1 2.48005 GHz -2.06 dBm
M2 1 2.4835 GHz -48.42 dBm
M3 1 2.5 GHz -59.51 dBm
4 1 2.496 GHz -43.59 dBm
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6 Conducted RF Spurious Emission

6.1 Test Result

Mode Frequency (MHz) Max Value (dBc) Limit (dBc) Verdict
BLE 1M 2402 -40.1 -20 Pass
BLE 1M 2440 -41.26 -20 Pass
BLE 1M 2480 -41.44 -20 Pass
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6.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectrum

(=]

Ref Level 20.00 dBm
|& Att 30 de
SGL Count 100/100

Offset 2.76 dB

RBW 100 kHz

SWT 18,9 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dem

M1[1]

-2.20 dBm
2.40205690 GHz|

0 dem

M1

-10 dBm

-20.48m

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1001 pts

Span 1.5 MHz

Il

BLE 1M 2402MHz Emission

Spectrum |

(=]

Ref Level 20.00 dBm

Offset 2.76 dB

RBW 100 kHz

|& Att 30dB SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -2.39 dBm|
10 dBm 2.3970 GHz|
‘ mM2[1] -42.31 dBm)|
0 dBm—% 19.3531 GHZ|
-10 dBm
20 dBM—211 95 204 dem
-30 dBm
M2
-40 dBm L M5 M
0 dom l > s ep sttt AR byt gl o
| r.A oA e
—gD gBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result |
M1 1 2.397 GHz -2.39 dBm
M2 1 19.3531 GHz -42.31 dBm
M3 1 4.9269 GHz -52.49 dBm
M4 1 7.2034 GHz -47.00 dBm
M5 1 9.5063 GHz -49.84 dBm
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BLE 1M 2440MHz Ref

|& Att

Spectrum
Ref Level 20.00 dBm

30 de

SGL Count 100/100

(=]

Offset 2.80 dB @ RBW 100 kHz

SWT 18,9 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

M1[1]

-2.13dBm
2.44005690 GHz|

10 dem

0 dem

M1

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.44 GHz

1001 pts

Span 1.5 MHz

Il

BLE 1M 2440MHz Emission

Spectrum |

Ref Level 20.00 dBm

Offset 2.80 dB @ RBW 100 kHz

|& Att 30dB  SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -2.19 dBm)|
10 dBm 2.4500 GHz|
: mM2[1] -43.39 dBm)|
0 dem—=11 19.3531 GHz
-10 dBm
20 dBM—211 95 127 dem
-30 dBm
-40 dBm T
v M5
50 dem M3 J i T el WW%MWWW
e S S
-00 dBrm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result |
M1 1 2.45 GHz -2.19 dBm
M2 1 19.3531 GHz -43.39 dBm
M3 1 4.874 GHz -52.41 dBm
M4 1 7.3093 GHz -47.80 dBm
M5 1 9.9033 GHz -49,17 dBm
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BLE 1M 2480MHz Ref

Spectrum

(=]

Ref Level 20.00 dBm
|& Att 30 de
SGL Count 100/100

Offset 2.81 dB @ RBW 100 kHz

SWT 18.9 us @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M1[1]

-2.05 dBm
2.48005990 GHz|

0 dem

M1

-10 dBm

-2 1

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.48 GHz

1001 pts

Span 1.5 MHz

Il

BLE 1M 2480MHz Emission

Spectrum |

Ref Level 20.00 dBm

Offset 2.81 dB @ RBW 100 kHz

|& Att 30dB  SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -2.29 dBm)|
10 dBm 2.4760 GHz|
mM2[1] -43.49 dBm)|
odam—m 18.2943 GHz
-10 dBm
20 dBM—Z) 95 054 dem
-30 dBm
-40 dBm e e ]
50 dem M " . A5 PR MMMWW pang AR
! S A
| robir s
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result |
M1 1 2.476 GHz -2.29 dBm
M2 1 18.2943 GHz -43.49 dBm
M3 1 5.1387 GHz -52.31 dBm
M4 1 7.4416 GHz -45.34 dBm
M5 1 9.9033 GHz -48.41 dBm
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7 Restrict Band

7.1 Test Result

Mode Frequency Spur Freq Power Gain Duty E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) Factor (dBuV/m) (dBuV/m)
BLE 1M 2402 2310 -47.58 2 - 49.68 Peak 74 Pass
BLE 1M 2402 2310 -56.83 2 1.05 41.48 Average 54 Pass
BLE 1M 2402 2386.512 -42.21 2 - 55.05 Peak 74 Pass
BLE 1M 2402 2386.032 -47 2 1.05 51.31 Average 54 Pass
BLE 1M 2402 2390 -50.46 2 - 46.8 Peak 74 Pass
BLE 1M 2402 2390 -56.59 2 1.05 41.72 Average 54 Pass
BLE 1M 2480 2483.5 -45.14 2 - 52.12 Peak 74 Pass
BLE 1M 2480 2483.5 -51.49 2 1.05 46.82 Average 54 Pass
BLE 1M 2480 2495.776 -42.14 2 - 55.12 Peak 74 Pass
BLE 1M 2480 2496.016 -46.87 2 1.05 51.44 Average 54 Pass
BLE 1M 2480 2500 -49.36 2 - 47.9 Peak 74 Pass
BLE 1M 2480 2500 -57.26 2 1.05 41.05 Average 54 Pass
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7.2 Test Graphs

Test Graphs
BLE 1M 2402MHz Peak

Spectrum | uél
Ref Level 20,00 dBm Offset 2.76 dB @ RBW 1 MHz
| Att 30dB  SWT 13.4ps @ VBW 3 MHz Mode Auto FFT
SGL Count 100/100
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---The End---
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